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Eversion endarterectomy of the carotid artery, as
first described by DeBakey et al in 1959,1 involved
transection of the distal common carotid artery
(CCA) and simultaneous eversion of both the inter-
nal carotid artery (ICA) and the external carotid
artery. This technique never became widely used
because eversion of both the ICA and external
carotid artery proved difficult with limited visualiza-
tion of the end point of the endarterectomy. Instead,
carotid endarterectomy (CEA), through a longitudi-
nal arteriotomy, was adopted by virtually all sur-
geons as the standard technique.
Successful technical completion of a standard
endarterectomy involves two main points: preparation
of a satisfactory distal end point and closure of the
arteriotomy without stenosis. Primary closure of the
distal arteriotomy in the ICA during CEA has been
postulated to predispose the ICA to restenosis. As a
result, many surgeons routinely or selectively use patch
angioplasty to reduce the potential for restenosis.2
Kasprazak and Raithel, in 1989,3 presented a mod-
ified eversion endarterectomy that involved transec-
tion of the ICA at its origin at the carotid bulb. This
modified method, like earlier eversion techniques,
avoids the longitudinal arteriotomy of the standard
procedure, the need for patch angioplasty, and the
shortcomings posed by transection of the CCA with
full visualization of the distal end point. In subsequent
studies this technique has been found to be associated
with lower stroke and restenosis rates.4-8
In general, there is a consensus that eversion
endarterectomy is a safe, effective, and reasonable
alternative to the standard procedure.9-13 Many sur-
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geons are uncomfortable placing an indwelling shunt
during eversion CEA; they find the process cumber-
some and awkward. Others think the two procedures
are incompatible.5,10,11,14 Finally, some think that
eversion CEA is best performed without a shunt,
reluctantly adding that it is possible to use an indwell-
ing shunt.11,15 The objective of this paper is to present
our experience and methods of shunt use with ever-
sion CEA that was developed over the past 6 years.
METHODS
The details of all vascular surgical procedures
performed by the authors have long been tabulated
by the computerized vascular registry at Albany
Medical College. For this study, data from all ever-
sion endarterectomies performed from May 1993
(when eversion endarterectomy was first performed
by the authors) to May 1999 were retrieved. This
involved 2724 eversion endarterectomies performed
in 2233 patients. Included in this group were 112
cases in which an intraluminal shunt was used.
Preoperatively, all patients were evaluated with
duplex ultrasound scan, magnetic resonance angiog-
raphy, contrast angiography, or some combination.
Asymptomatic patients were managed according to
criteria from the Asymptomatic Carotid Athero-
sclerosis  Study (ACAS), with stenoses > 60% gener-
ally being recommended for CEA. Eversion
endarterectomy was performed primarily with
regional cervical block anesthesia in the awake
patient. A shunt was placed for neurologic deterio-
ration or at the discretion of the operator.
Postoperatively, patient status, particularly the blood
pressure and neurologic examination, was observed
in the postanesthestic care unit for 2 to 6 hours.
When stable, the patient was transferred to a regular
vascular bed without intensive care monitoring. In
patients with concomitant bilateral stenoses, a sec-
ond endarterectomy was performed on the second
postoperative day, as long as the patient had no com-
plications or contraindications, such as headache,
hypertension, vocal cord dysfunction, or neurologic
deterioration. Vocal cord dysfunction was detected
by simple speech, tongue movement, and swallow-
ing the first preoperative night; on the day of
surgery, it was detected with evaluation of speech
and tongue movement on the contralateral side. If
there was any difficulty with swallowing, any hoarse-
ness, or other indication of cranial nerve dysfunc-
tion, an otolaryngologic consultation with laryn-
goscopy was performed. On discharge, patients were
monitored periodically by visiting nurses. Clinical
examination and duplex scans were performed after
surgery at 1 month, 3 months, and every 6 months
thereafter. All statistical analysis was performed with
the Fisher exact test, assuming significance for a P
value less than .05.
Standard exposure of the carotid artery was per-
formed through an longitudinal/oblique neck inci-
sion. On exposure of the anterior surface, a one-time
dose of heparin (30 U/kg body weight) was admin-
istered intravenously before clamp placement. After
clamping, the ICA was divided obliquely from the
carotid bifurcation, most often including all internal
carotid orifice disease. With upward and lateral trac-
tion, the ICA was circumferentially mobilized.
If the ICA was redundant (as is typical), it was
opened longitudinally along its medial side. If a
shunt was deemed necessary, it was inserted by the
following method: If the plaque did not extend
cephalad a long distance, this arteriotomy exposed
the normal ICA lumen above the plaque into which
the distal end of the shunt was inserted.
Alternatively, if the ICA was not redundant and the
cephalad extension of the arteriotomy could not be
performed or did not extend through the distal end
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Table I. Patient demographics
Patients With shunt Without shunt P value
No. of patients 88 2145
Total procedures 112 (4.1%) 2612 (95.9%)
Male 47 (53.4%) 1211 (56.5%) .52
Female 41 (46.6%) 934 (43.5%) .52
Diabetics 23 (26.1%) 528 (24.6%) .72
Smoker 24 (27.3%) 657 (30.6%) .46
Hypertension 54 (61.4%) 1158 (54.0%) .12
Coronary artery disease* 57 (64.8%) 837 (39.0%) .00001
Average age (y) 71 (range, 47-89) 71 (range, 30-95)
*Denotes statistical significance.
point of the plaque, the bulk of the distal plaque was
quickly everted, thereby exposing the distal open
lumen for shunt insertion. Proximal shunt insertion
was performed in a similar fashion aided either by an
longitudinal extension of the common CEA or by
debulking the occluding plaque.
Javid shunts were used in most cases, whereas a
Pruitt-Inahara shunt was used in 20 cases. A straight
(Argyle) shunt was used in two cases but proved
unsatisfactory; it slid out of the artery as the eversion
took place.
After the shunt was inserted and flow was veri-
fied with Doppler scan, the upper clamp or end of
the shunt was pulled downward gently while the
adventitia of the ICA was everted by pulling it
cephalad. With experience, it became evident that
eversion of the ICA was actually easier and the entire
end point could usually be turned inside out for
meticulous inspection. After the gross plaque was
removed, the distal aspect of the endarterectomy
was directly visualized, and residual debris was
addressed with fine forceps. Occasionally, as needed,
the end point was secured with 7/0 or 8/0
polypropylene tacking sutures.
Management of the CCA plaque was accom-
plished in much the same manner as the ICA plaque,
although it was usually impossible to completely
evert the CCA end point. Extensive CCA disease
was sometimes managed by further extending the
arteriotomy caudad, followed by a separate primary
closure of the common carotid arteriotomy before
reanastomosis of the ICA. External carotid disease
was managed with conventional techniques.
After the plaque was extracted to the operator’s
satisfaction, the ICA that had undergone endarterec-
tomy was then reanastomosed to the CCA. Because
the arteries had both been spatulated, the anastomo-
sis was usually 10 to 20 mm in length. The large size
of the anastomosis ensured that there was no chance
of artery stenosis at this time. The ICA and CCA
stomas were fashioned to match, and the two vessels
were then reanastomosed with 6/0 polypropylene
sutures. As with conventional CEA technique, the
shunt was removed before the completion of the
suture line, the arteries were clamped briefly, and the
suture line was completed. All endarterectomies were
evaluated on completion with an 8-MHz handheld
Doppler scan. This technique has been described in
greater detail in previous studies.16,17
RESULTS
From May 1993 to May 1999, 2724 eversion
CEAs were performed in 2233 patients. We used an
intraluminal shunt in 112 (4.1%) of the 2724 CEAs.
Patient demographics and risk factors for atheroscle-
rosis are displayed in Table I for endarterectomies per-
formed with and without intraluminal shunts.
Indications for surgery in both groups are presented
in Table II. The proportion of patients with a history
of amaurosis fugax was lower in the shunt group than
in the group not requiring shunt placement (4.5% vs
11.1%, P = .03). On the other hand, stroke, as an
indication for surgery, was higher in the shunted ver-
sus the nonshunted group (17.0% vs 8.8%, P = .003).
In 103 cases in the shunted group (92%), the
procedure was performed entirely in patients under
cervical block anesthesia. In five cases (4.5%), the
procedure was performed in patients under general
anesthesia; these patients were operated on for stroke
in evolution. The remaining four endarterectomies
(3.6%) were started with patients under regional
block anesthesia, but these patients were switched to
general anesthesia during the course of the procedure
because of loss of spontaneous respiration during
cross-clamping or excessive patient movement. In the
other 2612 shunt-free endarterectomies, 2529 (96.8%)
were performed with patients under local block anes-
thesia, 75 (2.9%) were performed with patients under
general anesthesia, and 8 operations (0.3%) were con-
verted from regional to general anesthesia.
Of the 112 shunts used, 99 (88.4%) were insert-
ed because of neurologic deterioration during cross-
clamping. In the general anesthesia subgroup, we
inserted shunts in all five patients (4.5%) because of
JOURNAL OF VASCULAR SURGERY
Volume 32, Number 4 Chang et al 657
Table II. Indications for surgery
Patients With shunt Without shunt P value
Total asymptomatic 71 (63.4%) 1693 (64.8%) .76
Total symptomatic 41 (36.6%) 919 (35.2%) .76
Transient ischemic attack 17 (15.2%) 399 (15.3%) .98
Amaurosis fugax* 5 (4.5%) 289 (11.1%) .03
Stroke* 19 (17.0%) 231 (8.8%) .003
*Denotes statistical significance.
preexisting neurologic instability. In the remaining
eight cases (7.1%), shunts were inserted at the discre-
tion of the operator.
The death/morbidity rates and complications are
presented in Tables III and IV, respectively. The
combined stroke/death rate for the shunt group was
2.7% compared with 1.1% in nonshunted patients (P
= .12). There were two deaths within the shunt
group: one was of cardiac origin, and the other was a
delayed intracerebral hemorrhage that occurred 4
days before, postoperatively. There were six cases of
significant morbidity. Four of these adverse events
were neurologic: two temporary neurologic deficits
and two permanent neurologic deficits. These neuro-
logic deficits did not occur intraoperatively. Extended
cross-clamping or shunting time was not correlated
with the occurrence of these neurologic complica-
tions. There was no correlation between ischemia
time before shunting and the presence of a postoper-
ative neurologic deficit. The other two cases associat-
ed with significant morbidity included one patient
with a cranial nerve temporary neuropraxia and one
patient with a delayed subarachnoid bleed with no
permanent sequelae. No significant difference was
identified in complication rates between shunt and
nonshunt procedures.
The mean duration of follow-up in the shunt
group was 12.3 months (range, 1-52 months).
Duplex scans were performed postoperatively dur-
ing routine office evaluation. There were no cases of
restenosis within the shunt group. A > 50% stenosis
was defined as a peak systolic velocity greater than
125 cm/s. In addition, there were no immediate or
late occlusions within the shunt group. Ninety-seven
percent of patients were seen at our institution’s or
another vascular laboratory for follow-up in this
study. During the follow-up period, there were no
immediate or late carotid occlusions within the
shunt group. In addition, there was no evidence of
transient or permanent neurologic deficits referable
to the shunted carotid artery.
DISCUSSION
For the reduction of stroke risk, CEA is the
most frequently performed peripheral arterial pro-
cedure in the United States and much of the
Western Hemisphere. The standard technique for
CEA performed with a longitudinal arteriotomy
carried from the distal CCA through the proximal
ICA is subject to two main technical constraints.
First, the end point must be established distally with
a minimum of loose bodies and with no possibility
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Table IV. Complications
Patients With shunt Without shunt P value
TND 2 (1.8%) 15 (0.6%) .12
PND 2 (1.8%) 16 (0.6%) .12
Nonfatal cardiac 0 25 (1.0%) .29
Nerve injury 1 (0.9%) 6 (0.2%) .13
Wound infection 0 4 (0.2%) .64
Intracerebral bleed 1 (0.9%) 4 (0.2%) .13
Hematoma 0 36 (1.4%) .21
Major bleeding 0 3 (0.1%) .74
Restenosis 0 23 (0.9%) .31
Occlusion—immediate 0 16 (0.6%) .41
Occlusion—late 0 2 (0.1%) .74
PND, Permanent neurologic deficit; TND, temporary neurologic deficit.
Table III. Stroke/death rates
Patients With shunt Without shunt P value
Stroke/death 3 (2.7%) 28 (1.1%) .12
Operative death 2 (1.8%) 17 (0.7%) .16
Cause of death
PND 0 5 (0.2%) .64
Cardiac 1 (0.9%) 10 (0.4%) .42
ARDS 0 1 .85
Intracerebral bleed 1 (0.9%) 1 .001
ARDS, Acute respiratory distress syndrome; PND, permanent neurologic deficit.
of forming an intimal flap. This is the crux of the
procedure. The second main technical point
involves the closure of the arteriotomy without
causing an early stenosis or predisposing for a
delayed restenosis. If the plaque and arteriotomy
are short and the diameter of the arteries is large,
closure is simple and straightforward whether with
primary or patch closure. However, as the arteri-
otomy lengthens and the arterial diameter decreas-
es, closure of the arteriotomy becomes more prob-
lematic, even with the use of a patch. This is espe-
cially difficult if the end point is crossed by the
arteriotomy because primary closure will always be
prone to cause some degree of stenosis. Further-
more, if the ICA is redundant after mobilization
and endarterectomy (as it often is), kinking, espe-
cially at the distal end of the suture line, becomes a
real possibility. Patching may only accentuate this
problem because the patch material is usually stiffer
than the arterial wall involved in the endarterectomy.
Eversion endarterectomy in its modern sense
directly addresses these two technical issues in CEA
surgery. Management of the end point is simplified
because it is circumferentially everted into the field.
This eversion may actually be facilitated by the use of
a shunt. Alternatively, the use of a 3F balloon
catheter has been recommended by Kasprazak and
Reithel3 in cases where the plaque runs cephalad. In
both instances, downward traction on the shunt or
balloon catheter coupled with an upward circumfer-
ential pull on the cut edge of the ICA will easily
evert the entire end point. This is not to say that
eversion endarterectomy is always easy. Arteries with
long-running plaques and small diameter are a chal-
lenge with either technique of endarterectomy.
However, for most endarterectomies, the mere act
of eversion serves as the force to peel the plaque out
of the artery. Loose bodies are easily visualized and
removed. Irrigation of the ICA with heparinized
saline will create a small pool in the end of the artery
in which small flaps and strand of media will float
away from the wall for easy removal. In no case will
the end point be narrowed by the closure. The end
point is further cephalad than the suture line, or if
the end point is crossed by the arteriotomy, the end
point will be “patched” by the CCA diameter dur-
ing reanastomosis.
The advantages of eversion endarterectomy are
even more pronounced during the reanastomosis/clo-
sure phase of the artery. Whereas closure of the artery
during conventional CEA is sometimes challenging
and tedious, reanastomosis of the transected artery in
eversion endarterectomy requires much less precision.
This is because the suture line involves closure of two
spatulated large arteries, which in turn serve to patch
each other. As a result, the additive diameters of the
ICA and distal CCA produce a wide anastomosis. In
addition, the spatulated arteriotomies produce an arte-
riotomy usually 10 to 20 mm in length. Closure of
such a large anastomosis is invariably a simple task and
effectively simplifies the closure of the artery. This 
is probably the principal advantage of eversion
endarterectomy. Finally, any redundancy of the arteries
can simply be amputated before reanastomosis. In fact,
standard treatment of carotid kinks or coils usually
involves some variation on this technique.
When eversion endarterectomy was introduced
at our institution in 1993, the use of a shunt
appeared to be either impossible or at least daunting.
This report summarizes our experience with shunt
management during eversion and includes all of our
initial effort and false starts; our learning curve is
included in these data. Although the data do not
necessarily present flawless results, there were no
deaths related to the technical conduct of the case.
With the exclusion of these problems, the remaining
neurologic morbidity is acceptably low, especially
when one realizes that most of these problems hap-
pened earlier in the series when we were adapting to
the eversion technique.
Shunt use has proved to be no more difficult
than when used with conventional CEA. The main
point that is usually raised in discussions of shunt use
with eversion endarterectomy is that the plaque in
the ICA obstructs shunt placement. However, we
have found that extending the arteriotomy cephalad
will expose the open lumen, or the main portion of
the plaque may be quickly extracted to allow for
shunt placement. Either of these maneuvers is quite
similar to shunt placement with conventional CEA.
The main difference that we have found in the
use of shunts with eversion has been with the type of
shunt used. Shunts with a ridge or balloon at their
ends were thought to be easier to use with eversion
endarterectomy because they could be firmly fixed
into place with balloon pressure or shunt clamps.
Our experience with straight (Argyle-type) shunts
was less promising, because the shunts tended to
slide out of the artery as the wall was everted.
Although we do not currently use a straight shunt
for eversion endarterectomy, we know of at least one
group in Germany who uses a straight shunt prefer-
entially. The proximal end is anchored with an extra
wide vessel loop, and the distal end is sized to fit
flush into the ICA. Even so, this shunt does not aid
the procedure in that one cannot pull down on the
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shunt and up on the ICA to expose the end point.
Although we came to the use of the shunt in ever-
sion endarterectomy with the same level of trepida-
tion as is expressed in any number of reports, shunt
use is now a routine aspect of carotid surgery for us.
Our group has chosen to shunt selectively with
patients under cervical block anesthesia, but the
methods reported herein could just as well be applied
for routine shunting if that is the operator’s choice.
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DISCUSSION
Dr Bruce J. Brenner (Millburn, NJ). It’s a pleasure to
discuss this very nicely illustrated paper by Dr Chang and
his colleagues. I know that Clem Darling III wanted to be
here but had some family obligations, and I just wanted
to take a second to express my deepest respect and grati-
tude and admiration for Clem’s dad who passed away a
couple of months ago. I was his first fellow and he
worked with a number of members of this Society and
contributed to it greatly. 
Dr Chang and his colleagues have again taken a mod-
ification of a standard operative technique and brought it
into their practice, modified it, studied it, and taught us
something new about it. As has been mentioned, as with
anything new and different, we are reluctant to embrace it.
For a number of reasons, we’re comfortable with a stan-
dard endarterectomy. We have good results with it, and I
think he pointed out that probably the most important
thing is our perceived difficulty with using a shunt that
many of us use routinely, but I think that this paper helps
us get over some of that reluctance.
I’d just like to spend a minute or two trying to discuss
how we judge the efficacy of eversion endarterectomy, and I
think there are four criteria that we might look at: stroke
rates, patency rates, the speed of surgery, and recurrence
rates. And I think the best data for this kind of evaluation
come with two recently published prospective randomized
studies, both from Italy. As far as the stroke rates are con-
cerned, the paper by an author named Kayo, which was a
randomized multicenter prospective study from Perugia,
showed no difference in stroke rate comparing eversion and
standard endarterectomy. Another paper from Padua by a
physician by the name of Bilotta, which is a great name for a
golfer I think, indicated a stroke rate of 2.9% versus 0% in
favor of eversion endarterectomy. So I think the data clearly
indicate that the stroke rates are comparable with the stan-
dard technique. As far as patency rates are concerned, the
Kayo paper showed no difference, but the Bilotta showed
that there was an occlusion rate of 3.7% in the standard
endarterectomy with patch and there were no occlusions in
the eversion group. In terms of speed of surgery, I’m not
really sure how important this is, but the Kayo study showed
that the clamp time was 32 minutes for eversion endarterec-
tomy and 35 minutes for standard endarterectomy and
patch, which although was statistically significant, I think
really has no clinical importance and probably most of us
could speed up the surgery if we could change the rooms
over more quickly. On the other hand, the Bilotta paper indi-
cated a 9-minute clamp time, which I think is pretty sensa-
tional clamp time for a carotid endarterectomy for the ever-
sion versus 21 minutes for endarterectomy and patch. So
perhaps it’s a little quicker, but I’m not sure that’s been
shown. I think the most important question is the question
of recurrence rates, and Kayo showed that the recurrence
rate at 4 years was 2.8% in the eversion group. It was 1.5% in
the patched endarterectomy group, which was about the
same, but 7.9% in the unpatched endarterectomy group,
indicating essentially that recurrence rates were really the
same if a patch was used. The Bilotta paper again indicated
no difference in recurrence between a patched endarterecto-
my and an eversion endarterectomy. 
So I have a couple of comments and questions about
this paper. There was a comment in the manuscript that I
take a bit of issue with, namely, there was a complaint that
the longitudinal incision must cross the end point and
patching is difficult. I think the essence of a good tradi-
tional endarterectomy is extending arteriotomy beyond
the disease, and I don’t think this is very difficult nor do I
think patching is really difficult. I have a couple of ques-
tions. Why would one expect the recurrence rates to be
lower with the eversion technique? The artery is really
injured, if you will, in the same manner, and I don’t think
that the incision and closure are really responsible for the
recurrence rate.
Second, this question about time. Is the operation
really shorter? Do you have to spend more time with the
dissection, and do they balance out? 
In your manuscript, you mention that you had no
recurrences, and I wonder if that’s possible. You had a
mean follow-up of 1 year, which means that some of the
patients were followed for a lot shorter than that and you
wonder if a couple of follow-up ultrasounds would have
picked up a few more recurrences. 
I think it would be helpful to us if you would tell us
how we should learn how to do this operation. Should we
start with a patient under cervical block with a fairly short
localized stenosis and not use a shunt to start with?
Wouldn’t you agree that would be a good way to start
rather than starting with a patient with a very long plaque
that extends way up into the internal carotid where under
general anesthesia, you might feel the need for shunt? 
And finally, isn’t it true that the greatest efficacy in this
operation would be in a patient with a long sort of tortu-
ous or redundant carotid artery? 
Again, I congratulate you on a really excellent and well-
illustrated paper and thanks for the opportunity to discuss it.
Dr Benjamin B. Chang. I’d like to thank Dr Brenner
for his comments, and I will relate to Clem your feelings,
which I am sure he will appreciate.
To get to the questions in general, again the question is
why should you do this, and what I tell people is that there
are basically, in the conduct of the carotid endarterectomy,
two technical issues. One is management of the end point,
and two is closure of the artery. In eversion endarterectomy
what we have found is that there is considerable intragroup
resistance to the adoption of this technique. We found that
management of the end point especially for a “normal”
plaque was much easier just because you could have superi-
or visualization of the end point and you could see it in a
360-degree view without a suture line going through it, so
there was no danger of causing stenosis from the sutures
that you were going to do either a primary closure or patch.
Certainly plaques that are difficult with conventional
endarterectomy, meaning they’re long and they run a long
distance and they’re up behind the digastric, are going to be
difficult cases, a hard plaque is a hard plaque. And I don’t
think that either eversion or conventional endarterectomy is
going to make your day all that much easier.
The second major point of carotid endarterectomy, at
least from a technical basis, is the closure of the artery, and
there have been innumerable papers and discussion about
primary closure versus using patch. The closure part clear-
ly with eversion endarterectomy is dead easy. You don’t
have to be precise as you would be with a primary closure,
and although the comment in the paper about patching
being difficult is a relative thing, here you are closing basi-
cally one artery to another artery and the arteriotomy
length is about 15 mm or more if you’d like it. Because of
the additive circumferences of the two arteries, you can
take relatively big bites with a relatively little chance of
forming a stenosis. So although it is certainly hard to con-
vince anybody who hasn’t tried it, people who have tried
it will realize that the closure part ceases to be a technical
issue. So the end point remains a technical issue, but the
closure ceases to be a technical issue. 
Why would the recurrences would be lower? Some
recurrences are obviously due to the neointimal hyper-
plastic problems that we all run across. At least in our
experience though, a third to a half of the recurrences that
we’ve seen (and I’d like to say that most of them are from
outside institutions and hopefully I’m not lying) are due
to things such as somewhat redundant carotid angled off
at the top of the patch with a stenosis at this point or rel-
ative stenosis caused by primary closure or other issues. So
I think because it eliminates the closure-related restenoses,
it is possible that it should reduce the overall restenosis
rate. Restenoses that are related to the injury of the artery,
however, should occur at equal frequency with conven-
tional or eversion techniques. 
Is the operation faster? Yes, frankly it is a lot faster, but
I do agree with you that I’m not here to say adopt this
technique because it’s faster. That’s obviously the silliest
reason to change your technique, but it is easier. And part
of my role here is to try to introduce a technique that
would make your life easier and less stressful. 
The ways that you might think about adopting can
vary. Usually, as you know, we do this under cervical
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block, and I think that’s a fine technique for any kind of
endarterectomy. Certainly choosing short lesions on a thin
neck in an asymptomatic patient certainly might be the
ideal situation to learn this sort of thing, and in addition,
as I was mentioning in the paper, the way we teach our fel-
lows to use a shunt is that we actually shunt people who
have not had a neurologic change during clamping during
cervical block anesthesia and that way we can put the
shunt in, pull the shunt out, and have them fiddle around
with it. So there is a learning curve, and you’re seeing that
learning curve. This is 7 years, and I would say that of the
complications that we had, almost all of them are in the
first 3 years. Some of them are clearly due to our unfamil-
iarity with this technique and working it out. But I would
like to say that since we’ve become much more standard-
ized about what shunt we use and what maneuvers that we
have to do with it, that shunt usage (a) is easy and (b) has
not been fraught with complications. Approximately 70%
of these patients are asymptomatic, and 30% are sympto-
matic. The quality control typically consists of handheld
Doppler. Rarely, we’ve used duplex or intraoperative
angiography.
Speaker. That was a very nice paper Dr Chang. Is there
any artery that you can examine by just looking at it or
feeling it that you decide you’re not going to do an ever-
sion on? That’s the first question. The second question is
do you ever tack or is there any reason to tack with this
technique?
Dr Chang. Well, as I was saying before, a plaque that
runs and it’s up against the digastric and whatever, that’s
going to be hard no matter what you do and certainly if
you’re early in the game and said, “Well I feel more com-
fortable doing a conventional endarterectomy,” I would
say that’s fine because frankly, that’s what we did.
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